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Introduction

Most fire-fighting foams do not exhibit the characte:ristics of a
Newtonian fluid, but foam viscosity can be measured by methods closely allied
to nonnaJ. viscosity determinations. The' fluidity' of a foannnay then be
defined as the inverse of its viscosity.

In this country the toraionaJ. vane viscometer has generaJ.ly beenused to
measure viscosity, which is stated in terms of the critioal shear stress of.
the foaJll in d;yne/cm2 or lb/ft2 (480 dyne/cm2 is equivalent to 1 lb/sq.ft2).

The fluidity could be expressed in the inverse units.

In the United States of America the fluidity has generaJ.lybeen determined
by measuring the I 25 :lJElr cent drai:nage time' of a foam in a standard. shallmv pan.
It has been shown t1) that this property can be related directly to the critical
shear stress of the foam, independently of expansion and concentration. This
property is not, however, a direct indication of how a foam drains on a burnllJg
liquid but can only be used as a comparative measure of fluidity for aI13'
particular compound. '

The Naya1. Research Laboratory has also used a modifioation of Amsel' s
viscometer l2) in which a wooden sphere is drawn upwards at a constant velocity
through the foam, the pull on the ball being measured. The same laboratory has
also produced a toraionaJ. vane viscometer. 'r4e. vane. of this instrument is
thicker than that of the British version, but is of the same depth and breadth.
The torsion w1.re has a. slightly greater torsionaJ. constant, ani the bowl is
smaJJ.er.

These two American instruments were recently made available to the.Joint
Fire Research Organization by the U. S. Na'raJ. Research Laboratozy so that
results obtained with them and the British torsionaJ. vane viscometer could be
compared.

Procedure

To overcome the difficulties of operating the American vane viscometer
on the British electrical supply voltage and. frequency, the wire, vane and bO\vl
of the Naval Research Laboratory instrument were used in conjunction with a
British motorised turntable, operated at a similar speed. CriticaJ. shear stress
measurements were made with both the vane viscometera, for f'oams produced, by the
laboratory foam generator with critical shear stresses up to 14-00 dynes/cm2, from
high and low viscosity British foam compounds. The results of these comparisons
are shown in fig. 1, from which it can be seen that there is good experimental
agreement between the two instruments.

In the case of the baJJ. viscometer the electrical s~ply difficulties were
overcome by supplying 110 volts to the motor at 50 cycle/sec and obtaining the
correct linear speed of pull by fitting a pulley of 20 per cent greater
diameter to COI'",-ect for the the lower rotationaJ. speed. obtained at this frequency.
The pull, as r~ from the scale, was recorded for various foams made from British
compounda in 1, .3 and 6 per cent concentrations. The criticai shear stress of
these f'oams was determined at the same time. The relationship betvreen the two
properties is shown in fig. 2, and was fo.md. to be linear over most of the range.
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Conclusions

Direct comparison between foam viscosity measurements obtained with the three
inst:ruments can rea.diJ.y be made.
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CRITICAL SHEAR STRESS - dyne/ cm2 by J.F R.O. viscorne t er

FIG.1. COMPARISON BETWEEN N.R.L & J.FF~O.
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